As an exploratory endpoint, only those with a PD-L1 TPS 1-49% were evaluated for OS, including 338 treated with pembrolizumab and 337 treated with chemotherapy. OS was 13.4 months (95% CI, 10.7-18.2 months) with pembrolizumab versus 12.1 months with chemotherapy (95% CI, 11.0-14.0), which did not meet statistical significance with a HR of 0.92 (95% CI, 0.77-1.11). Further, progression-free survival (PFS) was not significantly different at any TPS cutoff. While PD-L1 TPS ≥50% did perform better than ≥20% and ≥1%, median PFS was 7.1 months (95% CI, 5.9-9.0 months) versus 6.4 months (95% CI, 6.1-6.9 months) with a HR of 0.81 (95% CI, 0.67-0.99; P=0.0170), which did not meet its prespecified P value. PFS was not evaluated in the 1-49%, ≥20%, or ≥1% groups as a result. Overall response rate was similarly not statistically significant between any arms in any population.
The discordance of these secondary and exploratory endpoints is problematic to KEYNOTE-042's narrative, particularly with respect to the PD-L1 TPS 1-49% group, which received the FDA's PD-L1 expansion for pembrolizumab monotherapy. It is unlikely that the chemotherapy arm overperformed with an OS of 12.1 months, which tracks with what we would expect for the comparator regimens (7, 8) . So did pembrolizumab underperform? Based on KEYNOTE-001, we would expect an OS median of around 18 months in treatment naïve patients with a PD-L1 TPS 1-49%, and KEYNOTE-042 fell short of this mark by over 6 months. For PD-L1 TPS ≥50%, KEYNOTE-024 had an OS of 30.0 months (95% CI, 18.3-not reached), similar to the KEYNOTE-001's OS in treatment-naïve patients of 35.4 months (95% CI, 20.3-63.5 months), both of which are close to a year longer than KEYNOTE-042's OS median of 20.0 months (95% CI, 15.4-24.9 months) (4, 9) .
As a possible explanation for pembrolizumab's lackluster KEYNOTE-042 performance, the authors note that unlike KEYNOTE-001 and KEYNOTE-024, KEYNOTE-042 enrolled a higher proportion of patients in east Asia (29% vs. 0/13%) (2, 4, 9) . Regional characteristics of KEYNOTE-042 support that for both the pembrolizumab and chemotherapy groups, east Asian patients comprised the largest number of participants in each of the TPS categories (29-31%). While this population is known for a greater prevalence of epidermal growth factor receptor (EGFR) mutations, EGFR and ALK testing were required, so it cannot be argued that there was an enrichment for patients with poor predictive markers (10) (11) (12) . Further, while some small, retrospective analyses have suggested increased toxicity with checkpoint inhibition in east Asian populations, there were few dose-limiting toxicities in KEYNOTE-042, and toxicity has not been associated worse OS (13, 14) . Yet one other consideration for KEYNOTE-042's results as they relate to an east Asian population is PD-L1 expression. PD-L1 was assessed at two central laboratories, one for China and one for the rest of the world. While it is unlikely there were significant differences in how the PD-L1 22C3 assay was interpreted, there has been one study that has suggested that PD-L1 performs differently in east Asian NSCLC patients, noting that a TPS cutoff of 50% does not associate with significant differences in OS and that a low proportion of east Asian smokers may explain the discrepancy (15) . KEYNOTE-042 has more than double the proportion of never-smokers at 22% compared to 11% in KEYNOTE-001 and 3.2% in the pembrolizumab arm of KEYNOTE-024. As smoking has been associated with durable benefit in both nivolumab and pembrolizumab studies (4, 16) , this is the most likely explanation for KEYNOTE-042's underperformance.
The KEYNOTE-042 authors also suggest that differences in crossover could have resulted in OS differences. In KEYNOTE-024, 64% of participants in the chemotherapy arm ultimately received pembrolizumab, while crossover was not permitted in KEYNOTE-042. The authors suggest that in KEYNOTE-042 regions, there is less availability of and access to therapy, leading only 20% of the chemotherapy group to receive subsequent immunotherapy. While this would likely favor the pembrolizumab group, suboptimal treatment may extend to other types of modulating therapies like palliative radiation, which has been shown to benefit survival with pembrolizumab (17) . But what should not be missed in KEYNOTE-042's PD-L1 TPS 1-49% group is the notable difference in confidence intervals between the chemotherapy and pembrolizumab arms. The chemotherapy group had an interval of 11.0-14.0 months while pembrolizumab's was 10.7-18.2 months. Undoubtedly, there are individuals benefiting from pembrolizumab in this group. And while we ultimately hope to develop biomarkers to help us find these individuals among the PD-L1 TPS 1-49% group, we simply aren't there yet.
In this sense, KEYNOTE-042 enabled FDA approval of pembrolizumab at any positive level of PD-L1 expression. Even though pembrolizumab alone might not be as good as pembrolizumab with chemotherapy, in light of KEYNOTE-042's robust safety data with only 9% of patients experiencing an event leading to discontinuation of treatment and very few treatment-related deaths, there is an acceptable risk for a potentially real benefit. While the trial did not include patients with borderline ECOGs or those who refuse chemotherapy, these patients exist, and they are the ones that often slip through the cracks without ever receiving treatment. So, while 13.4 months may not beat 21.8 months, it more than doubles the 6 months that you would expect for someone without any appropriate treatment. Thus, while KEYNOTE-042 has not convinced us that pembrolizumab monotherapy is more appropriate than a combination of chemotherapy with pembrolizumab in patients with a PD-L1 TPS 1-49%, it has given us the ability to access this agent for those who may otherwise not get treatment.
